We present a short note on the species composition of testate amoebae in a poor fen on mineral soil near the Pacific Coast in the hilly area of Central Honshu, Japan. In total 45 species and subspecific taxa belonged to 21 genera and 14 families of testate amoebae were recorded. Eight species and nine subspecies are newly recorded from Japan. However, most species from the list can be considered as distributed worldwide and associated mostly to oligotrophic/acid Sphagnum conditions.
INTRODUCTION
Peatland scientists have paid relatively little attention to poor fens, especially in Asian countries. Poor fens are peatlands in which the vegetation is fed by rain as well as minerotrophic water (surface-or ground-water-fed), the water possesses a low pH and is poor in nutrients (Rydin and Jeglum 2006) . Vegetation of poor fens consists of vascular plants (e.g. Carex spp.) and Sphagnum spp. In Central to Western Honshu, Japan, peat mosses (Sphagnum spp.) usually occur on mineral soil with little or no peat accumulation. Such fens, usually dominated by Rhynchospora spp., Eriocaulon spp. and Utricularia spp., are defined as wet grasslands on mineral soil (Hada 1984; Tomita 2010) .
Testate amoeba assemblages on Sphagnum have been well studied in bogs (e.g., Jassey et al. 2012; Lamentowicz et al. 2013; Qin et al. 2013; Marcisz et al. 2014; Amesbury et al. 2016 ) and minerotrophic peatlands (e.g. Lamentowicz et al. 2010 Lamentowicz et al. , 2011 Jassey et al. 2014) , but there appear not to be any studies of the testate amoebae of Sphagnum fens on mineral soil, probably because this kind of habitat is rare in Europe or other parts of the world. This is the first report of a testate amoeba assemblage on Sphagnum in a hillside-slope type poor fen developed on mineral soil. We aim to contribute to the general understanding of such ecosystems, which have been neglected but are not rare in Central to Western Honshu. Our study is also the next step towards a better understanding of the biogeography of testate amoebae.
MATERIALS AND METHODS
The sampling site is a slope type of a poor fen dominated by Sphagnum palustre among an open forest of Cryptomeria japonica (Thunb. ex L.f.) D.Don, located in Koka City, Shiga prefecture in West-Central Honshu, Japan (34.917°N, 136.083°E), at an altitude of 281 m (Fig. 1) . The samples were collected on 20 February, 2012 by S.D. Shimano. Three samples of the Sphagnum moss of the uppermost 5 cm were sampled in several points of the fen placed 3 meters apart from each other. Testate amoebae were extracted from a 5 cm 3 quota taken from each sample irrespectively of the nature of the habitat. Samples for the analysis were prepared using a method based on wet sieving. 1 cm 3 of the sample was soaked in water for 24 hours, stirred, filtered at 0.5 mm, the suspension left to settle for a further 24 hours, and the supernatant decanted off following Mazei and Chernyshov (2011) . The specimens were studied using light microscopy. The higher taxa of testate amoeba were arranged according to Meisterfeld (2000a Meisterfeld ( , 2000b , Adl et al. (2012) and Siemensma (2016) and annotations based on Shimano and Miyoshi (2008) were Fig. 1 . Location of the poor fen on mineral soil as sampling site (×). Testate Amoeba Diversity of Poor Fen, Japan added to species list. A species accumulation curve was constructed based on rarefaction procedure performed in PRIMER 6.1.6 (Clarke and Gorley, 2006) . The maximum expected number of species was calculated in PRIMER 6.1.6 by the nonparametric Chao2 method, which takes into consideration the theoretical number of expected rare species (Clarke and Warwick 2001) .
RESULTS
In totally 45 species and subspecific taxa from 21 genera, 14 families of testate amoebae were recorded. 8 species and 9 subspecific taxa are newly recorded from Japan (Table 1) .
The results of a rarefaction procedure show that the species-accumulation curve does not reach a plateau (Fig. 2) . The curve is well fitted (R 2 = 0.99) by the power function S = 22.52N 0.67 (where S is number of species revealed, N is number of samples investigated). A low value of the power coefficient (0.67) reflects an unsaturated community with 22.52 as an average number of taxa per sample. Expected total number of species (Chao2) in the studied area is estimated as 72.
DISCUSSION
Among the different types of poor fens on mineral soil, a "soligenous sloping fen" is frequently observed that develops on a slope watered by a divergent flow of water seeping from the upper part of the slope (Lamentowicz et al. 2010; Tomita 2010) . Such fens are usu-ally situated atop granite or rhyolite (Hada 1984; Tomita 2010) , and their vegetation is often dominated by Sphagnum palustre L., despite they are not exclusively ombrotrophic (rain-fed) and strongly acidic conditions typical of Sphagnum bogs under open forest of Japanese cedar Cryptomeria japonica (Thunb. ex L.f.) D.Don. Such fens appear not to be covered by the classification system of wetlands developed in Europe (cf. Succow and Jeschke 1986; Rydin and Jeglum 2006; Hotes 2007) .
Based only on three samples from one sampling date, already 45 taxa of testate amoebae were found, of which 17 taxa are new records for Japan. This finding reveals an unexpected high diversity for this type of poor fen from Japan. A study conducted in several Sphagnum-dominated peatlands from north-western Poland revealed 52 species from 44 samples (Lamentowicz and Mitchell 2005) .
Most of the species represent acidic conditions of a Sphagnum bog. The testate amoebae species composition resembles a typical ombrotrophic bog, despite they are located in the mesotrophic conditions. There are mixotrophic species present such as Hyalosphenia papilio, representing more open parts of the Sphagnum patches ). There were no clear indicators of a rich fen, so we can assume that the habitat is generally poor in nutrients, although Centropyxis spp. might represent a higher nutrient status. As this issue is very interesting, our next study will better characterize community structure and abundance of each species.
In the present study, all determined genera and almost all species are characterized by uniquely defined tests, thus a misidentification can be excluded. However, Valkanovia elegans cannot be distinguished from Assulina muscorum (type 4), but Valkanovia can inhabit both upper and lower horizons, whereas Assulina and its forms lives exclusively in the upper horizon layer (Schönborn and Peschke 1990) . All species from the list can be considered as cosmopolitan. Most likely, this fact reflects a low level of local geographic specificity for such non-zonal ecosystems like peatlands. On the opposite, in soils of zonal ecosystems in the Imperial Palace area, Tokyo, Shimano et al. (2014) found two species with limited geographical distribution (Centropyxis latideflandriana and Planhoogenraadia daurica), thus more species with geographical limitation can be expected for the future in Japan. Moreover, there will be a considerable amount of new or unrecorded testate amoeba taxa for Japan, the assumption is borne out by recent research papers (Aoki et al. 2007; Shimano et al. 2014; Bobrov and Kosakyan 2015) and bibliographies (Shimano and Miyoshi 2008) . These few studies already resulted in more than 350 species, including three species new for science (Bobrov et al. 2012; Bobrov and Kosakyan 2015) .
In Supplemental Table A , some environmental data are given. pH as a major environmental factor is still in the range as discussed by Lamentowicz and Mitchell (2005 
